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 ﻤـﻠـﺨـﺹ
ﰎ إﺟـﺮاء هـﺬة اﻟﺪراﺳـﺔ ﻟﺘﻮﺿـﻴﺢ اﻵﺛـﺎر اﻟﺒﻴﺌﻴـﺔ و 
اﻻﻗﺘﺼﺎدﻳﺔ اﻟﻨﺎﲡﺔ ﻋﻦ اﻟﺘﻠﻮث اﻟﺒﻴﺌﻲ ﻣﻦ ﺟﺮاء اﳌﺨﻠﻔﺎت 
اﻟ ــﺼﻨﺎﻋﻴﺔ اﻟ ــﻀﺎرة و اﻟ ــﺘﺨﻠﺺ ﻣﻨ ــﻬﺎ دون إﺟ ــﺮاء أي 
 .ﻣﻌﺎﳉﺎت
اﻟﻄﺮق اﻟﱵ اﺳﺘﺨﺪﻣﺖ ﰲ ﲨﻊ اﳌﻌﻠﻮﻣﺎت ﺗـﺸﻤﻞ اﻻﺳـﺘﺒﻴﺎن و 
 اﳉﻬـﺎت اﳌﻘﺎﺑﻼت اﻟﺸﺨﺼﻴﺔ و اﻟﺘﻘﺎرﻳﺮ اﳌﺘﺤﺼﻞ ﻋﻠﻴﻬﺎ ﻣﻦ 
و آﺎن اﻻﺳﺘﺒﻴﺎن هـﻮ اﻟﻄﺮﻳﻘـﺔ . ذات اﻟﺼﻠﺔ و اﳌﺴﺌﻮﻟﻴﺔ 
 .اﻷﺳﺎﺳﻴﺔ اﻟﱵ اﻋﺘﻤﺪت ﻋﻠﻴﻬﺎ اﻟﺪراﺳﺔ
ﰎ اﺧﺘﻴﺎر اﳌﻨﻄﻘﺔ اﻟﺼﻨﺎﻋﻴﺔ ﲝﺮي آﻌﻴﻨﺔ ﻹﺟﺮاء اﻟﺪراﺳـﺔ 
 و
ﺗﺘﺘﺒﻊ اﳌﺨﻠﻔﺎت ﻣﻦ اﳌﺼﺪر إﱃ اﳌﺼﺐ اﻟﻨﻬﺎﺋﻲ ﳍﺎ، أﺟﺮﻳـﺖ 
 ﺷـﺨﺺ ﻣـﻦ ﻗـﺎﻃﲏ اﳌﻨﻄﻘـﺔ ﰎ اﺧﺘﻴـﺎرهﻢ 06اﻟﺪراﺳﺔ ﻋﻠﻰ 
 .  ﻴًﺎﻋﺸﻮاﺋ
هﺪف اﻟﺒﺤﺚ هﻮ ﻣﻌﺮﻓﺔ ﻣﺪى ﺗﺄﺛﲑ اﳌﺨﻠﻔـﺎت ﻋﻠـﻰ اﻟﺒﻴﺌـﺔ 
ﻣﺴﺒﺒﺔ ﺳﻠـﺴﻠﺔ ﻣـﻦ اﻷﺿـﺮار ﺗـﺆدى إﱃ ﺷـﻜﻞ ﻣـﻦ أﺷـﻜﺎل 
 .اﻟﺘﺼﺤﺮ
ﺁﺛﺎر اﻟﺘﻠﻮث اﻟﺒﻴﺌﻲ ﲤﺘﺪ و ﺗﱰاآﻢ ﻟﺘﻈﻬﺮ آﻤﺸﻜﻠﺔ ﻣﺰﻣﻨﺔ 
ﺗﺘـﺴﺒﺐ ﰲ اﻴـﺎر اﳌـﻮارد اﻟﻄﺒﻴﻌﻴـﺔ . ﺑﻌﺪ ﻋﺪة ﺳـﻨﻮات 
ﺒﺐ آﺘﻠﻮث اﳌﻴﺎﻩ اﳉﻮﻓﻴﺔ و اﻟﺴﻄﺤﻴﺔ و ﺗﻔﺘـﺖ اﻟﱰﺑـﺔ ﺑـﺴ 
ﺗﺮاآﻢ اﳌﻮاد اﻟﻜﻴﻤﺎوﻳﺔ و اﻟﻨﻔﺎﻳـﺎت اﻟـﱵ ﺗﻐﻄـﻰ ﺳـﻄﺢ 
اﻟﱰﺑﺔ و ﺗﺆدى ﻟﻔﻘﺪان اﻟﻐﻄﺎء اﻟﻨﺒﺎﺗﻲ، ﳑﺎ اﻇﻬﺮ اﳔﻔﺎض 
وﺗﻮﻗـﻒ و اﻴـﺎر ، (اﺑﻮﺳﺒﻌﲔ)إﻧﺘﺎﺟﻴﺔ ﺑﻌﺾ اﶈﺎﺻﻴﻞ ﻣﺜﻞ 
آﻤﺎ ﺗﺘﺴﺒﺐ ﰲ ﺗﻠﻮث اﳍﻮاء . ﻣﺰارع دواﺟﻦ ﻋﺪﻳﺪة ﺑﺎﳌﻨﻄﻘﺔ 
ﺄﻣﺮاض اﻷﻣﺮ اﻟﺬي أدى إﱃ إﺻﺎﺑﺔ ﻣﻌﻈﻢ اﻟﺴﻜﺎن ﺑﺎﳌﻨﻄﻘﺔ ﺑ 
وﺗـﺪهﻮر اﳌـﻮارد اﻟﺒـﺸﺮﻳﺔ و ﺑﺎﻟﺘـﺎﱄ ، اﳉﻬﺎز اﻟﺘﻨﻔﺴﻲ 
 .اﳔﻔﺎض اﻟﻘﻮى اﻟﻌﺎﻣﻠﺔ و اﻟﺪﺧﻞ
اﻟﻨﺘﺎﺋﺞ أﻇﻬﺮت أن اﻟﻨﻔﺎﻳﺎت و ﻃﺮق ﻣﻌﺎﳉﺘﻬﺎ ﳚﺐ أن ﺗﻮﱃ 
اهﺘﻤﺎﻣًﺎ أوﺳﻊ ﻟﺘﻔﺎدى اﻷﺿﺮار اﳌﺴﺘﻘﺒﻠﻴﺔ اﻟـﱵ ﳝﻜـﻦ أن 
  
ﺗﺘﻔﺎﻗﻢ وأﺧﲑا ﺧﻠـﺼﺖ اﻟﺪراﺳـﺔ إﱃ ﻋـﺪد ﻣـﻦ اﻟﺘﻮﺻـﻴﺎت 
 .ﻮﻳﺮ ﲨﻊ اﻟﻨﻔﺎﻳﺎت و ﻃﺮق ﻣﻌﺎﳉﺘﻬﺎاﻟﻌﻤﻞ ﻋﻠﻰ ﺗﻄ:أﳘﻬﺎ
  
 
Abstract 
 
This study has been conducted to elaborate the 
environmental and socio-economic impacts that result 
from industrial hazardous waste due to miss management 
of dumping sites. 
Khartoum North Industrial Area was chosen as a study 
area and follows its waste from the resource generator up 
to the dumping site. The study followed many ways of 
collecting data and information as personal meetings 
reports and so on, but the main method was a 
questionnaire for a sample consisting of 60 persons of the 
population selected randomly. 
The aim of the study is to assess the impact of industrial 
waste on the environment which results in series of 
harmful problems such as decrease of crop production in 
the area e.g. (abu sabeen) and degradation of  poultry 
production . 
The negative impact of any environmental pollution 
accumulates and appears as a serious problem after many 
years if not properly managed, causing natural resources 
degradation such as surface and ground water pollution, 
soil degradation due to accumulation of chemicals as (zinc 
and manganese) and waste on soil surface and loss of 
vegetation cover. Also it leads to air pollution which 
increases the respiratory diseases in the area. 
  
Consequently, it results on human health deterioration 
and decrease in income. 
The results show that more attention should be given to 
the waste management in order to avoid the future 
problems and to achieve sustainable development. Lastly, 
the most important recommendation of the study: is to 
put more emphasis on proper waste management.  
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Chapter One 
Introduction 
 
1.1 Industry in Sudan: 
Permanent Commission To Combat Industrial Pollution 
indicated that industries were established in Sudan to 
meet the main needs of local markets for consumptive 
goods as oils, soap, and sweets. During the idependance 
years other industries were established as cement and 
building materials, etc. 
(Sudanese Society for Environmental Protection, 1995). 
Khartoum North industrial area is one of the most 
important industrial areas in the country, and it is 
surrounded with residential areas, which exposed people 
in these areas to degraded and unhealthy environment. 
The waste from the area varied between solid, liquid, and 
gas according to different kinds of industries. Disposal of 
these wastes is a big problem affecting the area and its 
surroundings for long time. Dumping of these waste was 
done randomly in nighbouring areas, which damaged 
natural resources. 
There are many signs for environmental degradation, soil 
pollution , health problems, which indicate a dangerous 
situation. Waste extends to the near farms resulting in 
disappearance of soil surface and consecquently of the 
depletion of removal vegetation cover. 
  
Most of the owners of manufacturing factories in the area 
tend to naximize their profits through decreasing 
production costs. They don’t pay for waste treatments and 
manage it as it is in the environment that is creating a  
problem for the soil exposing it to eroisn, water 
contamination and health hazards.( Babkir, 1998).  
In 1962 industry in Sudan increased and more 
investments on this sector was made. From 103 industrial 
schemes established in the country 43 were in Khartoum 
Northern area. In 1962-1964 four factories from every 10 
werer in the area (ministry of commerce and indusry 
1996). 
It was observed that the continued urbanization proccess 
in khartoum has resulted in increased establishment of 
factories in khartoum North. Some of the many factories 
responsible for such change could be related to the 
establishment of khartoum North as an industrial center. 
This was supported by the presence of the railway and 
good transportation system for shipment of raw materials 
into and the producted goods out of the industrial area. 
Moreover, the flow of the migrants from other areas in 
Sudan , and the supply of energy made the industrial area 
in Khartoum North more appealing. 
Sudanese industries are still under developed and do not 
contain heavy machinery or nuclear technology. In spite 
of this, the secondary waste is one of the important 
environmental concern in Sudan because it is centered in 
  
the most populated areas. (Ministry Of Environment And 
Tourism,1996). 
Major socio-economic development plans have been 
prepared during the post independance period including 
Sudan Ten Years Plan (1961-1971) which was concerned 
about agriculture modernization,the Five Year Paln (1970 
–1975) dealt with provision of water to enhance rural life, 
the Six Year Plan (1977- 1983) in which the issues were 
the natural resources and environmental protection 
(KNM,2004). 
Comparing with developed countries, Industrial pollution 
in developing counteries may not be as a severe 
problem,In Sudan the scale of industry is small,eve 
though Deterioration will increase rapidlly with expansion 
of the industrial sector without integrating environmental 
protection at all levels of development . 
In 1986, a national economic conference was held and 
emphasizeed the importance of incorporating the 
environmental dimension in its economic development 
plans and policies. (Minstry Of Industry,2001) 
In 1991, the Higher Council for Environment and Natural 
Resources was established as the highest national 
authority to take care of the implementation of rules and 
policies of environmental strategies.  
In 1992, the United Nations Conference on Environment 
and Development (UNCED) held in Rio de janeiro urged 
  
Sudan  to sustainable development and integrate it within 
socio-economic development stratigies. 
Sudan has signed the World Convention and started to to 
put emphasis on agro-industries and created a 
programme according to UNIDO services modules. One of 
its contents is ,industrial pollution control and waste 
management to promote environmental protection and 
sustainable industrial development through pollution 
prevention and industrial waste management. (Minstry Of 
Industry,2001) 
1.2 Environmental problems:  
Khartoum faced different problems due to poor waste 
management; these problems can be summarized in the 
following: 
Environmental Health: environmental health has been 
observed in the prevalence of some environment 
associated disease such as Malaria.  
Distribution of functional areas: Khartoum suffers from 
inadequate distribution of workplaces in relation to 
residential areas; also Khartoum suffers from the 
haphazard distribution of social services (such as schools, 
recreation centers etc). 
Industrial areas: The growth of industrial areas in the 
centers of Khartoum north, and Omdurman is another 
factor that increases the landuse problem and the 
environment pollution reflected in air pollution due to oil 
  
burring in the power stations at Burri and Khartoum north 
as well as from traffic. 
Expansion of the residential areas: In the last two decades 
the urban boundary of Khartoum has been undefined and 
dynamic. More agricultural land is being lost to residential 
land. Agricultural landuse is under a heavy pressure from 
residential expansion and large areas of agricultural land 
are being transferred by residential blocks (Ali, 1999).  
Waste water sewage disposal: Many parts of Khartoum do 
not have a sewage system through which waste water and 
human wastes may be safely and hygienically disposed of. 
Musa and Bridges cited in Abu Sin, 1991, that, “much of 
water waste sewage could be safely and sensibly used to 
water plants to beautify gardens and to grow vegetables; 
the high evaporation rates ensuring rapid circulation 
through the plants and into the atmosphere”. In 1962 
Khartoum Green Belt was constructed. The western 
section of the Green Belt was irrigated by final effluents 
from Elqoz sewage treatment plant. Unfortunately, Elqoz 
sewage treatment plant stopped and the green Belt is 
considered as one of the major sites for insects breeding 
especially malarial mosquitoes. 
Refuse disposal: The efforts for refuse disposal are very 
little especially when compared with the expansion of 
Khartoum city and the rapid growth of population. Some 
of these refusals are not disposed and constitute insects 
breeding sites, especially the housefly, and some of these 
  
refuse disposal areas when burned increased the problem 
of air pollution. 
1.3. Problem of the study: 
environmental problem comes in line with Rio 
conference which concern in environmental degradation 
, particularly pollution efect called for 
precautionarymeasures as stated in principle (15). 
1. Agricultural lands subjected to degradation 
through dumping of industrial waste. Land is 
non-renuable resource,could be lost due to a 
dumping of no bio-degradable pollutant such as 
glass, plastic or inert.  
2. Human and animal lives are threatened by 
emmitted pollution of dumped waste. 
3. Expected expansion over the affected area at 
present and in the future. 
4. Pollution could lead to desertification.So one of 
the desertification definitions said: 
(desertification defined as a process leading to reduce 
biological productivity with consequent reduction in 
plant biomass, in the land’s carring capacity for 
livestock,in crop yields and human well being leading to 
the intensification or extention of desert condition. 
(UN conference on desertification, 1977) 
From this definition any type of pollution affecting human 
and natural resources will lead in it’s last stage to a kind 
of desertification. 
All the above results from mismanagement of industrial 
hazardous waste properly, mainly due to lack of 
  
legislations, iinforcement of proper pollution dumping and 
seldom use of environmental impact assessment (EIA) by 
factories which might have help in reducing negative 
impacts of pollutant in the area.   
EIA is the assessment,evaluation, monitoring and 
forecasting of environmental impacts resulted from human 
activities. However, EIA has constariants in developing 
countries as follows: 
1. Single industrial-decipline domination in 
project planning regardless recognizing 
impact of hazardous waste effects on other 
related activities and surrounding 
environment. 
2. Lack of experince in conducting EIA anlysis 
in public and private sectors. 
3. lack of awarness among affected target 
groups about environmental hazards. 
4.  lack of adequate infrastrucure to monitor 
baseline data  for site – specific  localities 
and regional planning and development.  
  
Given these circumstances the study tackles how to 
manage industrial waste to reduce its impact on the 
environment and natural resources and human 
resources of the affected area.  
1.4 Objetives of the study : 
1. to assess the socio-economic status of the 
people of Khartoum north industrial area. 
  
2. To assess the impact and management of 
industrial waste on crop production in the study 
area. 
3. To assess the impact and management of 
industrial waste on poultry production in the 
area. 
4. To assess the impact and management of 
industrial waste on pasture capacity in the area. 
5. To assess the impact and management of 
industrial waste on human health. 
1.5 Hypothyses: 
1. There is land degradation due to 
mismanagement of waste dumping. 
2. The deterioration of human health especially 
respiratory diseases is a result of neiboughoring the 
incomplete waste dumpign sites or waste generating  
sites to the residential areas. 
  
Chapter Two 
Literature Review 
 
2.1 Introduction:  
The environmet can be defined as follows: 
In General, “the environment consists of the substances, 
circumstances, objects, or conditions in the surrounding 
that can have either a positive or a negative effect on 
human and animal life. Environmet can also be defined as 
a complex of external factors that act on a system and 
determines its course and form of existance”. 
Socially: the environment is the culture that an individual life or 
education, and the people and institutions with whom he interacts. 
Politically:“the environment is the natural world as 
perecived by humans, with particular reference to the 
damage done by human kind, or impact of this damage on 
human beings”. (www.free-definition.com) 
Biologically: the environment is defined as the complex of 
climatic, social, and edaphic factors that act upon 
organisms and determines their form and survival. 
Therefore, it includes everything that may directly affect 
the metabolism or behavior of a living organisim including 
air, water, soil, and other living organisms.  
But the question is whether the definition of the 
environment be related to man or not? There could be two 
answers: one is the classical opinion which considers the 
environment as an ecosystem  in equilibrium and that 
  
moves towards stability and nature can make itself in a 
balance.  It is made to serve human needs.  
“man is both creature and moulder of his environment, 
 which gives him the opportiunity for intellectual, 
 moral, social and spiritual growth” (premable of the 
United Nation Declaration On The Human And 
Environment.1992) 
The other answer is a temporary one, which was stated in Stockholm 
International Conference, 1972, as : 
“man has right to sound, clean, safe environment so he 
can live in dignity without regarding other organisms 
rights. But there is no absolute right, and every right is 
restricted by duties, man action should not be 
deteriorating to enviroment (Kanoan,1999).                    
Economically: To understand the relation between  
nature and economical resources we have to define the 
later. According to Rechard Leftwich (undefined year) 
“economical resource” is every resource that can produce 
goods to satisfy human needs . Also it is usually restricted 
to a value and cost. i.e. there is nothing free. The cost or 
the value of any economical resource changes due to 
scarcity. For example , fresh water, which is suitable for 
human consumption was easy and free but now water 
pollution makes it difficult and raises the cost, because 
water is transferred from one place to another and needs 
treatment to be suitable for use.  
  
2.2 Pollution  
Not every one defines polllution in the same way so there are  different 
opinions about it. 
It  began when human populations became so concentrated that their 
waste materials could not be absorbed by the environment as fast as it is 
generated. (EPA,2004) 
Polllution is  release of harmful environmental 
contaminants resulting from technological development 
and increase in population density. Generally, the process 
needs to result from human activity to be regarded as 
pollution. Even relatively gentle human activity products 
are liable to be regarded as pollution, if they precipitate 
negative effects later on. It is anything produced by 
humans in a quantity that interferes with the health or 
well being of an organism. 
Pollution can take two major forms ,local pollution and 
global pollution. 
Early forms of pollution were largely organic 
materials,which can be broken down by decay organisms. 
Synthetics create a special problem because they cannot 
be broken by decaying and accumulate in the 
environment and tend to be persistent pollutants, which 
have chemically stable characteristics. In the past, only 
local pollution was thought to be a problem however, in 
recent decades, awareness has been rising that some 
forms of pollution causing global problems have been 
known. For example, human activity raise the levels of 
ground radiation all over the world, which may lead to 
  
human health problems. Awareness of both kinds of 
pollution, among other things, has led to the 
environmentalism movement which seeks to limit the 
human impact on the environment. 
Serious pollution sources include chemicals, oil refinaries, 
toxic substances (which are illegally dumped), incinerators 
and animal waste. Some sources of pollution as oil 
tankers can release very severe pollution when accidents 
occur (www.free-definition.com). 
Pollutants are thought to play a part in a variety of 
maladies,including: cancer, immune diseases, and 
asthma. 
2.2.1 Pollution from an economic point of view: 
Previously, the concern about environmental pollution was 
totally of medical concern that deals just with its effects 
on human health. But later as the need to use the 
resource extensively the concern was pushed towards the 
quantity and economical evaluation of the resources and 
all risks related to environmental pollution such as 
inserting waste disposal costs. Any economic scheme, 
more or less, will affect the environment creating a social 
cost. Because if the polluter doesn’t pay for the pollution 
he made, another person will pay it indirectly.This will 
affect income and wealth distribution in the society (Alier, 
1987) . 
In the follwing there are  three main ways to control 
pollution: 
  
• Technical ways such as filters and other 
mechanisms to reduce the pollution. 
• Policies and legislation: through obligation. 
• Economical ways: which include: 
1. Optimum level of pollution. 
2. Polluter pays principles. 
3. Taxes. 
4. Subsidies. Support those who reduce 
their polluting activities. 
It is an economic problem, which must be understood in 
economic terms. Of course, there are non-direct economic 
aspects of pollution, as there are with all economic 
problems, but all too often, such secondary matters. 
Market failures and spillover effects lead to inefficiency in 
the use of environmental resources. There is too much 
environmental pollution and insufficiecnt environmental 
sound. Achiveing  economic profits can be made larger by 
controlling pollution as long as the marginal benefits of 
pollution control exceed the marginal costs.  
In addition, economists are concerned with the way in 
which the damage by environmental pollution is 
distributed among different groups in the society, and the 
ways in which they might share the burdens of the costs 
of achieving pollution control. Specifically, economists 
concerned with two kinds of questions with respect to 
income distribution and environmental quality. The first is: 
  
How are the damage of pollution distributed within the 
society? Is environmental pollution purely a middle- and 
upper class concern, as some have alleged? Or does 
pollution hit rich and poor alike? Who will reap the 
benefits of pollution control? The second set of questions 
concerns is who will bear the costs of pollution? 
(Coal, 1970). 
2.2.2 Definitions of pollution prevention 
Pollution prevention means "source reduction," as defined 
under the Pollution Prevention Act, and other practices 
that reduce or eliminate the creation of pollutants 
through: 
• Increased efficiency in the use of raw materials, 
energy, water, or other resources.  
• Protection of natural resources by conservation.  
The Pollution Prevention Act defines "source reduction" to 
mean any practice which: 
• Reduces the amount of any hazardous 
substance, pollutant, or contaminant entering 
any waste stream or otherwise released into the 
environment.  
• Reduces the hazards to public health and the 
environment associated with the release of such 
substances, pollutants, or contaminants. 
(U.S.A. congress 1990). 
  
2.2.3 Minimizing the cost of reducing pollution: 
The rise of pollution and waste is not stable. Water and air 
pollution usually increase in the early stages of economic 
development, but once a certain income threshold has 
passed, people tend to value environmental quality more 
highly and have the resources to pay for protection 
measures. 
The problem is that everyone in an area has to consume 
the same amount of environmental quality while the value 
of that quality and the price paid for it vary from one 
person to another. Some will want less than the efficient 
amount of pollution; some will want more; and almost no 
one will want the same amount (Lee,university of 
georgia)(undefined year). 
The efficient amount is what everyone would want if there 
was no cost to negotiate and each individual faced 
payments that honestly reflected the value he receives 
from pollution reduction. 
2.2.4 Precaution: 
The proclamation of the precautionary principle can be 
considered as one of the most  important innovations of 
the Rio Declaration.: 
“In order to protect the environment , the 
precautionary 
 principle shall be widely applied by states according 
 to their capabilities. Where  there  are  threats  of 
 serious or irreversible damage, lack of full scientific 
  
 certainty shall not be used as a reason for 
postponing 
 cost- effective measures to prevent environmental  
 degradation”. (UNCED 1992). 
The precautionary  principle is formulated to avoid 
environmental harm. Decision makers must adopt 
measures based upon a general knowledge of the 
environment and the problem its protection raises. As in 
all environmentral issues the public must support the 
decision. The role of scientists includes then not only 
information given to the decision makers on a particular 
problem, but also general environmental education of the 
public and those who take the formal decision (Kanoan 
1999). 
2.2.5 The polluter pays principle: 
It obligates the polluter who creates an environmental 
harm to pay compensation and the costs to remedy the 
harm. This principle is a very effective way followed by 
public authorities and countries in respective to encourage 
rational use of scarce environmental resources (UNCED, 
1992). 
Pressure on industry to reduce wastage comes from both 
internal and external economic drivers. Producer 
responsibility initiatives – already in place or proposed for 
a range of goods from batteries and packaging to vehicles 
and electronic equipment – make industry responsible for 
its products after use, and should result in fewer harmful 
  
components, as well as, design decisions which will make 
disassembly and recycling easier. 
2.2.6 National pollution prevention policy 
Under Section 6602 (b) of the Pollution Prevention Act of 
1990,U.S.A Congress established a national policy that:  
• Pollution should be prevented or reduced at the 
source whenever feasible. 
• Pollution that cannot be prevented or recycled 
should be treated in an environmentally safe 
manner whenever feasible. 
• Disposal or other release into the environment 
should be conducted in an environmentally safe 
manner. 
Certain waste is excluded from regulation as hazardous 
waste even though it may potentially harm human health 
or the environment. Such as:  
1. Domestic sewage. 
2. Irrigation waters or industrial 
discharges permitted under Clean 
Water Act, so long as they are not 
stored on-site. 
3. Certain nuclear materials as defined 
by the Atomic Energy Act.  
4. Waste from the exploration and 
development of petroleum, gas and 
geothermal energy (waste from the 
  
refining process may be classified as 
hazardous). 
5. Household hazardous waste. 
6. Agricultural waste, except some 
pesticides. 
2.3 International Law and Policy 
The United Nations Conference on Environment and 
Development (UNCED) held at Rio in 1992 focused 
international attention on the adoption of global policies 
whose explicit purpose was to reconcile economic 
development with environmental protection. In the Rio 
Declaration on Environment and Development, and in a 
programme of action known as Agenda 21, the 
Conference endorsed principles and policies with 
important implications for the future development of 
international and national environmental law. These 
included the notions that development must be 
sustainable, that the polluter should bear the cost of 
pollution, that individuals should have access to effective 
redress, that environmental measures should not 
arbitrarily or unjustifiably restrict international trade, and 
that environmental measures addressing transboundary 
or global environmental problems should as far as 
possible be based on an international consensus.The Rio 
Conference had a very wide-ranging mandate. One of its 
most important objectives was: To promote the further 
development of international environmental law, taking 
  
into account the Declaration of the UN Conference on the 
Human Environment, as well as the special needs and 
concerns of developing countries, and to examine in this 
context the possibility  of elaborating general rights and 
obligations of states, as appropriate, in the field of the 
environment, and taking into account relevant existing 
legal instruments. 
2.4 Economic growth and environmntal concern in developing 
countries:  
During the last decade, a number of developing countries 
have begun to consider ways of developing and 
implementing programs to ensure the proper disposal of 
hazardous waste. To some extent, they looked for 
guidance to the experience of the many developed 
countries that have established effective hazardous waste 
management programs during the last 30 years. Building 
an effective hazardous waste management system is 
difficult and lengthy. The method followed in one country 
may not work in another. 
Fundamentally, the goal of a hazardous waste 
management program is to change the behavior of those 
who generate hazardous wastes so that they routinely 
store, transport, treat, and dispose of them in an 
environmentally safe manner.  
In many cases, the waste of natural resources practices 
typically stem from faulty government policies, but the 
  
question is why governments adopt or maintain these 
weak policies?( Freeman,2003). 
2.5 Waste: 
During the last twenty years the world has experienced an 
explosion of environmental regulations. Much of that has 
dealt with the way in which businesses and individuals 
produce excess and unwanted materials. And the common 
terms are “ waste generation” and “ waste management”. 
Waste is an inevitable by-product of most human 
activities. People have been generating and discarding 
materials since hunter-gatherers threw bones and 
vegetable remains outside their caves. There is a tenet 
towards a recent definition of the term waste which said 
that “ waste is any object whose owner does not wish to 
take responsibility for ”. This definition provides a real 
condition of objects and it’s possibility of discard resulting 
in pollution and contamination , also provides a frame 
work to minimize or eliminate the waste. 
(Maclaren,2003)  
 For many hundreds of years those wastes consisted 
exclusively of matter which biodegraded easily (such as 
vegetable and human wastes), or were inert (such as 
bones and wood ash). Given the relatively small 
population, the quantities of waste were minor and could 
be readily absorbed by the environment; indeed they had 
value in fertilizing the soil.  
  
As the global population grew, and urban and industrial 
development accelerated, the opportunities to dispose of 
materials, including biodegradable ones, diminished while 
the quantities and value of wastes increased. Society now 
has large volumes of waste to deal with. 
2.5.1 Care about preventing waste  
Population, consumption and technology impact the 
environment in way of two major types of human activity. 
First, using resources, then occupy or prevent the use of 
space, and so modify or remove entirely the habitats of 
many wild species. Also extracting resources growing 
food, catching fish, mining minerals, pumping 
groundwater or oil. This affects the stock of resources 
available for humans and for other species in the future.  
Second, dumping wastes – not just those that consumers 
throw away, but all the waste solids, liquids and gases 
that are generated from raw material to final product. 
These affect the state of land, groundwater, rivers, 
oceans, atmosphere and climate. 
Every business generates waste. For some, it may be only 
waste paper or dirty water; for others, it may be 
hazardous or toxic wastes that require special handling 
and disposal. Whatever the type or volume of waste the 
company generates, it is all the same in one respect, it is 
costing it money. In fact, they're paying for it twice. Once 
when they buy it and the second time when they throw it 
  
away. The bottom line is that preventing waste will save 
money. 
Waste prevention is the right thing to do in addition to 
financial advantages. Preventing waste prevents pollution, 
making neighborhood and community a safer, healthier 
place to live. In the end, people benefit, the environment 
benefits, the community benefits, and the company 
establishes itself as a good corporate citizen, providing 
immeasurable, lasting rewards. 
Laws to raise waste management standards were first 
introduced at the beginning of the 20th century, and 
today there is a flood of such regulations. As well as 
protecting public health and reducing local nuisance, these 
laws are increasingly aimed at protecting the wider global 
environment. Waste is no longer a local issue. There are 
global concerns about the consumption of finite resources 
and the impacts of their acquisition, as well as the effects 
of waste management and the transboundary nature of 
pollution (EPA,1988). 
 
 
2.5.2 Waste and natural resources: 
Resources have traditionally been the main focus of 
concern about the impact of population and consumption 
on the environment. Frequent warnings were issued that 
we faced massive famines, or that we would “run out” of 
essential fuels and minerals. More recently, it has become 
  
apparent that more serious, more immediate and more 
intractable problems lie in the global threats that derive 
from our wastes. 
Resources fall into two main categories. Renewable 
resources like water or fish are replenished naturally. 
Non-renewable resources like oil or iron ore have a limited 
stock that is not replenished, except on geological 
timescales of millions of years. 
By definition, renewable resources are replenishable by 
nature yet replenishment is not guaranteed. Renewal 
occurs only if they are given the chance to renew. If we 
exploit them faster than they can renew themselves, they 
deplete or degrade. The majority of renewable resources, 
including the most basic ones needed for human survival 
– land, food and water – are now affected by human 
overexploitation or pollution. (EPA,2004). 
Ultimately, all non-renewable resources on Earth are 
limited: if used constantly they must sooner or later run 
out. So far, however, the threatened exhaustion of non-
renewable resources has not happened.  
Humans raised the level of CO2 in the air from 280 parts 
per million in pre-industrial times to 363 parts per million 
in 1996. Over this same period methane concentrations 
raised by 145 percent. There were no gaseous chlorines in 
the atmosphere before industrial times. By 1996 there 
were 2731 parts per trillion, most of these produced in the 
20th century (EPA,2004). 
  
Significant traces of organic and metallic pollutants are 
now found in the deepest marine sediments, in the 
remotest glaciers and icecaps, and in the fat of arctic 
mammals. Studies of human breast milk have found 
traces of more than 350 contaminants, including 87 dioxin 
and dioxin-like compounds and 190 volatile compounds. 
(Tay,2003). 
2.5.3 Industrial waste:  
Since the industrial revolution, industrial and mining 
operations have been accompanied by a problem: 
industrial waste which may be toxic, ignitable, corrosive 
or reactive. If improperly managed, this waste can pose 
dangerous health and environmental consequences. It is 
generated at every stage in the production process, use 
and disposal of manufactured products. Thus, the 
introduction of many new products for the home and 
office - computers, drugs, textiles, paints and dyes, 
plastics - also introduced hazardous waste, including toxic 
chemicals, into the environment. These, too, must be 
managed with extreme care to avoid adverse 
environmental or human health impacts (Maclaren,2003). 
2.5.3.1 General waste calssification: 
It is classified into solid, gases and liquid  as follows: 
2.5.3.1.1 Solid waste: 
Generally, there are about 43 industrial solid waste 
divided into 5 major classifications: 
1. Drugs and food. 
2. Apparel includes clothes, leather loundary trade. 
  
3. Materials as paper, steel , rubber. 
4. Chemicals. 
5. Energy (coal processing, steam power, nuclear). 
2.5.3.1.2 Indusrial gas waste: 
Includes both organic and inorganic compunds in the form 
of particulate vapour and powder such as carbon, nitrogen 
sulphur, and lead. 
Sources: 
All metal industries, fertilizers, mediceins, plastic (which is 
not decaying material). 
2.5.3.1.3 Industrial liquid waste: (sewage) 
Sewage may be of domestic, commercial industrial or 
agricultural origin or a combination of all. 
The sewage usually contains some of the following: 
1. Organic and inorganic compounds . 
Organic materials need more disolved oxygen 
(Nolan,2002) 
Inorganic matrials usually degrade slowly and cause 
blockage. 
2. Toxic compundsm, which may accumlate and 
cause drastic chemical effects. 
3. Suspended solids: ususally contain a complex 
range of solids, some in solution and some in 
suspension and this gives rise to turbidity and 
indicates the presence of various chemicals and 
micorbiological pollutants. 
4. pathogenic micro-organisms. 
  
5. Oils. 
2.5.4 Waste categories 
waste can be categorized into controlled and non-
controlled waste.(FIG.1) the controlled waste include 
among others hazardous and non-hazardos waste as  
explained below: 
 
 
 
 
 
 
 
 
 
 
Figure(1):The waste classification system.  
 
  
)  (1. (FIGcom.directessays.www)2004   
2.5.4.1 HAZARDOUS WASTE 
A solid waste is hazardous if:  
A. it is listed in one of three categories:  
• Source-specific waste. This list includes waste 
from specific industries such as petroleum 
refining, wood preserving and secondary lead 
smelting, as well as sludges and production 
processes from these industries.  
• Generic waste. This list identifies waste from 
common manufacturing and industrial processes 
including spent solvents, degreasing operations, 
leachate from landfills and ink formulation 
waste.  
• Commercial chemical products. This list includes 
some pesticides, and other commercial 
chemicals.  
or  
B.If it is characterized,with:  
• Ignitability.  
Ignite substances are those which burn easily and 
thus cause fire hazards. 
• Corrosivity. 
It is a characteristic of  substances, including all 
acids and alkalis   that have the ability to corrode or 
decay materials. 
  
• Reactivity. 
Reactive substances are unstable and tend to shock, 
heat and react with acids or water . 
• Toxicity. 
Toxic substances are those which cause direct toxic 
effects to humans and animals lead to toxic 
accumulation in the environment or/and food chain.  
2.5.4.2 NON-HAZARDOUS INDUSTRIAL WASTE  
Non-hazardous industrial waste are those that do not 
meet definition of hazardous waste - and are not 
municipal waste. 
 
 
 
 
Table(1) 
EXAMPLES of hazardous waste generated by 
industries and businesses:  
Waste generator Waste types  
Chemical manufacturers 
Acids and bases 
spent solvents 
Reactive waste 
Waste water containing 
 
Organic constituents  
  
Printing industry 
Heavy metal solutions 
Waste inks 
solvents 
Ink sludges containing  
Heavy metals  
Petroleum refining 
industry 
Wastewater containing 
Benzene & other  
Hydrocarbons  
Sludge from refining 
process  
Leather products 
manufacturing 
Toluene and benzene 
Paper industry 
Paint waste containing  
Heavy metals 
Ignitable solvents  
Construction industry 
Ignitable paint waste 
Spent solvents 
Strong acids and bases 
Metal manufacturing 
Sludges containing  
Heavy metals 
Cyanide waste 
Paint waste  
Source: Environmental Protection Agency, Solving the 
Hazardous Waste Problem: EPA's RCRA Program 
(Washington, DC: EPA, November 1986), volume, 5 
2.5.5 Impacts on environment: 
  
• Decomposition of organic waste is a major 
source of escaping gases which contributes to 
global warming  
• Even with controlled landfilling, only 45% 
methane can be utilized, the rest escapes to the 
atmosphere, together with other harmful gases  
• Global warming potential of methane is 
significantly higher than CO2  
• Leachate from decaying organic waste. 
Threatens future water supplies.  
 
 
2.5.6 Waste management: 
The methods in use over the world : 
A. Chemical treatment: 
It is usually before disposal through detoxfication, there 
are many methods of detoxification but all are expensive. 
It includes:  
1. Neutralization: common detoxification process 
by adding lime to acidic waste to prevent the 
precipitation of heavy metals from hazardous 
waste generated from iron and steel industries. 
2. Oxidation reduction reaction: it is used to 
remove organic materials from the waste and it 
is used in textile industries to remove the dyes 
form liquid waste. 
  
B. Biological treatment: 
Includes composting of organic materials . Disposal of 
heavy metals and non biodegradable waste. these should 
be prevented to avoid their accumulation in the soil or not 
to be carried by runoff water or leaching. 
C. Inciniration:  
It may some times result in hazardous residuals. It should 
be done under controlled conditions: 
1. High burning efficiencies are required to ensure 
complete destruction. 
2. Use air pollution traps equipments such as 
fillters. 
D. Land fill: 
Must be under controlled conditions and greater 
precautional measures should be taken and that is by: 
1. Prevent leaching. 
2. Separate incompatible( non similar) waste. 
3. Check migration of the waste from the trench. 
4. Knowing exactly about the information of 
subsurface geolgy and water movments. 
5. Several barriers are to be used to ensure that 
the waste will be well stored. 
6. A leachate collection system must be 
constructed to collect any waste that may 
infiltrate (Eckman,1997) 
2.5.7 Consequences of untreated waste 
  
Serious problems may be generated from untreated or 
unmanaged waste. It can cause environmental and 
health hazards resulting from uncontrolled escape of 
gases, e.g methane or from contaminated water or soil. 
Also it leads to raise the cost of land fills and 
construction of dumping sites and need for large size of 
land. In addition to this the risk of explosions and fire is 
possible.  
(com.waste.www).2004  
2.6 Developing nations: 
In developing nations waste is a resource,but the issue is 
only who has the access to that resource?. 
In Cairo for example ,an entire recycling industry grew up 
with the poorer people in the community collecting trash 
and using it to feed an expanding network of workershops 
using paper, rags, plastic, and glass waste. This was 
providding employment and incomes for the minimum 
wage prevailing in Egypt.(www.UNDP.org 2004). 
The main environmental problems in Sudan are : 
• Desertification and land degradation. 
• Deforestation. 
• Wildlife depletion. 
• Use of agrochemicals. 
• Diseases related to water provision for irrigation 
(water borne diseases). 
• Uncontorolled urbanization. 
  
• Marine and costal pollution. 
• Industrial pollution. 
(Ministry of industry Sudan,2001) 
2.7 Applying cleanner production process and 
techniques: 
Major constraints in adopting cleaner production methods 
in Sudan relate to: 
• Lack of awerness about the environmental and 
financial benefits of cleaner production activity. 
• Lack of information about technologies that can 
reduce pollution. 
• Inadequate financial resources. 
2.8 How is waste managed now? 
Hazardous and non-hazardous wastes have been ‘co-
disposed’ into landfill (i.e. put in the same hole in the 
ground). This mixing of waste could cause long term 
damage to the environment and also has the potential for 
different types of waste to react with each other. 
2.8.1 Production: 
Hazardous waste is produced in many ways. It 
might come from demolition work (producing materials 
such as asbestos or contaminated soils), manufacturing 
processes (oils or chemicals) or the disposal of 
consumable goods (such as used fluorescent light tubes or 
computer monitors). 
It all requires correct disposal. Waste producers have a 
legal duty of care to dispose of their waste, so they need 
  
to ensure they employing properly licensed waste carriers 
to collect it. 
2.8.2 Disposal 
The waste carrier is to  takes waste to an appropriate 
waste disposal site. The most common types are landfills, 
but other methods include re-cycling plants, incinirators 
(burning) and composting. Site operators have to manage 
their site according to the regulations under the landfill 
directive and other waste regulation so must refuse to 
accept wastes for which they are not licensed 
(www.pollution.com ,2004). 
 
2.8.3 Landfill Site  
It is an area of land where garbage is taken, buried 
and covered daily; using environmentally sound 
methods, unlike old fashioned dumps.  
2.8.3.1 Impact of disposing  waste  to landfill:  
• Pollution of land, air and water resources. 
Poor waste management practices can lead to 
the pollution of surface and groundwater 
resources, air pollution, the generation of 
greenhouse gases (methane is a major 
greenhouse gas that is released by landfill 
sites), site contamination and the generation of 
odours. 
• Harm associated with hazardous waste. 
The improper disposal of hazardous waste to 
  
landfill, stormwater drains, surface and 
underground water resources can harm the 
environment and potentially cause injury or 
harm to humans and other organisms. 
• Impact on communities. Effects on 
communities associated with the disposal of 
solid waste to landfill include reduced property 
values adjacent to landfill sites, the risk of fire, 
and pests associated with birds, dust, odours 
and pests (Barry,1999) . 
 
 
2.9 Eco-efficiency 
It is a relatively new term for businesses, which are more likely to be 
familiar with the concepts of waste minimization, cleaner production and 
pollution prevention. Eco-efficiency is strongly supported by the business 
community because it does not focus exclusively on environmental 
outcomes. Rather, it recognizes the benefit of combining environmental 
and economic objectives. 
With the growing focus on eco-efficiency, the belief that economic 
objectives and environmental concerns are in conflict is being challenged. 
Eco-efficiency means producing goods and services with less energy and 
fewer raw materials, resulting in less waste, pollution and cost (connic et. 
al. 1999). 
A growing economy and population create a rising demand for goods and 
services provided by businesses, industries and governments. The main 
  
drivers of waste generation in South Australia for example, are economic 
growth, urban consolidation, household formation trends (fewer people in 
more dwellings), under-provision of garden waste and other recycling 
services, and community attitudes. The consumption patterns tend to be 
linear: pepole consume natural resources to make products or provide 
services and waste is generated as an end result. Waste is material 
discarded, used up or left over in the course of industrial, commercial, 
domestic or other activities. 
The majority of the solid waste (waste that is not hazardous or in liquid 
form) is sent to landfill depots for disposal – an expensive and traditional 
approach. The rate at which humans are sending waste to landfill is 
increasing. Hazardous wastes, including radioactive wastes, which pose a 
risk to human health and the environment, require special handling and 
disposal. The rate at which they are producing these wastes is also 
increasing. If improperly managed waste can pollute the land, air and 
water. 
people need to minimise the waste that generate and recycle as much as 
possible. Community participation in recycling is increasing as a result of 
the recycling services (connic et. al.,1999).  
  
Chapter Three 
The Conceptual Framework and  
the Methodology 
 
3.1. The conceptual framework 
From figure (2) we introduce four major factors that have 
direct effects on the environment. These are land, water, 
atmosphere and man. These factors interact with each 
other and result in deterioration or replenishment of the 
surrounding resource base.  One of the off-shoots of these 
four factors interaction is represented by hazardous 
waste. Hazardous waste is among the recent reported  
factors that do harm to the environment. 
3.1.1. Effects of hazardous waste on land: 
The hazardous waste could have several negative effects 
on land in which it is dumped. Few of these effects are 
cited below: 
• Loss of agricultural lands: Dumping of waste that 
includes chemicals and hard solid objects may result 
in changing the chemical composition of soil and 
physical structure of land available for crop 
production. Such changes my result in poor soil 
capacity to produce crops and hence result in either 
low crop productivity or inability of crops to grow at 
all on these polluted lands. The land will thus out of 
production. 
• Loss of rangelands: creeping of waste covers the 
natural vegetation and removes it. 
  
• Loss of top soil surface: waste may break soil 
particles and change soil texture which leads to 
erosion.  
• Decrease in land productivity: crop production will 
decrease due to burial of fields under waste or due to 
destruction of marginal farms by heavy machines.     
• Blockage of irrigation channels: results from dust and 
waste or passing of vehicles. 
3.1.2. Effects of hazardous waste on water: 
Either by direct dumping of waste on water bodies or by 
leaching of waste into ground water causes water 
contamination or pollution by chemical toxic substances. 
This polluted water would result in infection of people and 
animals with diseases or may lead to their death. 
3.1.3. Effects of hazardous waste on air: 
• Gases from industrial activities cause air pollution.  
• Gases form dumping site: Releasing of these gases 
plays a role in earth heating and increase carbon 
dioxide and other toxic gasses in the atmosphere.  
All these factors have negative effects on the health 
of humans and animals and would lead to poor 
communities with low income and degraded 
environment. This situation could create a vicious 
circle with an endless loop unless broken by an 
appropriate waste management. Improving the 
knowledge and extending awareness of clean 
environment and industrial processing production is a 
  
pre-requisite that is needed to be addressed. This 
study work attempts to address such a crucial issue 
conceptually and empirically.
  
FIG.(2): conceptual framework for hazardous waste effect on environment 
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3.2 The study area 
The study area falls within the premises of Khartoum 
North, being one of the main cities which forms the capital 
of the country. It was established with the railway 
building, which made it  a commercial center for exporting 
and importing goods. This attracted people and labouers 
from all over the country and in 1969 about three 
quarters of the factories were centered in the capital. 
About 63% of these factories  was placed in Kahrtoum 
North area (babkir,1998). 
3.2.1 Location: 
Kahrtoum North lies  between 100 – 150 North latitude and 
160- 300 North longitude.  
3.2.2 Topography: 
It is semi plain area with accelerated urbanization and 
having a swift  transportaion system .  
3.2.3 Soil: 
Clay , muddy soils , brownish grey with percentage of 
gypsum in its lower layers (Ali, 1999). 
 
 
 
 
 
 
 
3.2.4 Information gathered from local office state:  
  
Khartoum North industrial area includes 548 factories as 
follows: 
Table (2) 
 Type of industry Number 
1 Food industries 183 
2 Chemicals 158 
3 Textiles 57 
4 Metalic industries 25 
5 Equipment 32 
6 Mines 50 
7 Papers  30 
8 Wood and irons 13 
 Total  548 
Source: Bahry local municiplity,2004 
3.2.4.1 Land fill sites 
Elselait: is the first land fill area and it neighbours  Elselait 
agricltural scheme and rangelands.  
 
Elkadro: is the second landfill area and is composed of  
about 2 X 3  kilometers in area and about 10 meters 
deep.  
 
 
 
3.3. Materials and methods  
3.3.1 Primary data: 
  
The study depended on primary data and information to 
provide the material for analyses, interpretation and 
discussion to arrive to reliable conclusions and develop 
remedial recommendations that may help in correcting 
the negative aspects of hazardous waste. A structured 
questionnaire in addition to observations, photos of the 
study area, discussions with resdients  and labourers 
working in the study area were the main sources of data 
collection and supply of information. Extra data and 
information on effect of hazardous waste pollution on crop 
production, poultry production and pature grazing was 
collected from sources in the study area.   
At first, the author visited a number of factories in 
Khartoum industrial area including El Robi Batteries 
Factory and the Arabic Company for Oil and Soap. It was 
observed how these factories discard off their waste on 
natural resources such as fertile soils of El Selait crop 
production area. The researcher was able to identify and 
classify the different constituents of waste dumped 
composition of the chemical industry such as that of soap, 
battaries, and medicines’ factories 
Respondents from these factories indicated that they 
make a contract with the local governmental office by 
which the latter are obliged to pay for waste 
transportation and dumping by that office. Alternatively, 
these factories have the opportunity of dumping their 
  
waste at their own cost through transporting their waste 
by themselves. 
The field survey used the questionnaire by asking a 
sample of 60 individual respondents representing more 
than 5% of the total residential population of the study 
area. These respondents were selected randomly in their 
houses, markets and the place of work. The author also 
extended the respondents sample into the neighbouring 
farms asking farmers and seasonal labourers on these 
farms laying near or on the land fill sites of Al Seleit area 
and El Kadaro area. 
The questions of the field survey focused on expected 
harm that might be caused by the dumping of hazardous 
waste on their health and their life. Examples of some of 
the questions are given below:  
1. Is there any negative effect of waste on your 
health? 
2. What is the effects of waste on your land and 
animal production? A copy of the field survey 
questionaire is attached as an annex (1) 
3.3.2 Secondary data: 
Secondary data were obtained from web sites dealing with 
environmental issues, journals, reports from local office, 
which is responsible for waste collection in the area and 
the office responsible for giving licenses  and supervission 
of the last stage in land fill site,  and Sudanese 
Environment conservation Society.  
  
3.3.3 Methods of analyses: 
The author used a personal computer and EXCELL soft 
ware package to perform the analyses.  
  
Chapter Four 
 Results and Discussion 
 
4.1. Introduction 
It was observed that the factories dumped their waste in 
its way from the production site to the dumping site 
without any precaution or safety measures. This causes a 
series of problems. The ideal management is to have a 
clean product that goes through many operations before 
its disposal. For example the battery factories, generate 
waste, which contain manganese and zinc elements. The 
soap factories generate of chemicals that should be 
subjected to treatment in many septic tanks before they 
are discarded as clean harmless water. But this is not the 
rule, usually because these treatments are costly not all 
factories have the ability to do it.  
4.2 General characteristics of the population  
Waste dumping neighborhood: 
Table 3 shows that about 22% of the respondents were 
employees, 58% were labourers and 20% were job-less. 
About 14% of the respondents were university graduates, 
and 40% had medium educational level, 22% had 
vocational education while 24% were illiterate. These 
characteristics indicate that the society of the respondents 
is composed of largely employed and of high and 
moderate level of education. That consists a considerable 
layer of the society have the right to live in dignity and 
safe environment.  
  
 
Table 3: Social indicators of the resident of El Seleit 
neighbouring waste dumping sites, North Khartoum (in 
percentages). 
Age Job Educational level 
 employees labors No job graduate Mid. Vocational  Illiterate 
<35 15 23 10 8 25 10 5 
36-50 5 15 7 3 8 7 9 
>50 2 20 3 3 7 5 10 
Total  22 58 20 14 40 22 24 
 
4.3 The institutional set up of the Dumping    
waste supervision and handling: 
There is an office in Khartoum North (Bahry) market 
which is concerned with collecting fees and issues license 
to factories to discard off their waste. According to reports 
from this office the cost of dumping of waste was as 
follows: 
1. The transportation  of waste container :   SD 7500 
per day. 
2. Land fill fees :    SD 5000 per month. 
Every loading vehicle  of two yards3 size, has five 
labourers in addition to the driver and one observer. The 
observer has to be sure that hygenic procedures are 
followed when dumping the watse according to regulation.  
Legslations and by-laws are not strict enough to force the 
factories to transport their wastes on their own. Also the 
weakness of the supervision and monitoring from 
envirnmental-health authorities make the hamper  proper 
  
disposal of waste. For example, some food industries, 
which have to dispose expired goods can sell these  goods 
to small traders instead of  duming them.  
The reported estimated amount of disposed waste per day 
amounts to approximately 424.728 tons (Kartoum North 
municipality, 2004).  
It was found that the land fill area takes about 25-30 
years after being closed  before  using  again. During this 
period  the problem would be whether a factory or a 
company would be ready to follow the legal measures of 
dumping waste in the  the landfill area or not? 
4.4 The composition and the expected negative effects 
of hazardous dumped materials: 
The local authority reports indicated that the different 
waste material could be classified as follows: 
1. Industrial waste causing cancer,such as  the waste of 
the asbestos factory which is still  working near a 
residential area.    
2. Toxic waste that contains heavy metals such as 
mercury, lead and zinc as in batteries, which may 
accumulate on the soil harming both crops and 
humans.  
3. Industrial waste that cause air pollution. 
4. Acids wastes as in textile and cleaning materials, 
which may be carried by run-off and cause soil 
sodicity or soil salinization ,or it may contaminate 
  
water and food causing irritation and ingestion 
diseases. 
In particular, negative effects of zinc and manganese are 
given below: 
1. Zinc chloride 
This is extremely destructive to tissue of the membranes 
and upper respiratory tract. It would be harmful and toxic 
to ingestion tissues. 
This chemical compound may cause severe irritation and 
skin burns and ulcerations. It may also cause pain and 
may damage the eyes if contacted. 
2. Manganese: 
People living near a waste site could possibly eat or drink 
higher than usual levels of manganese that are in soil or 
water or breathe manganese-containing dust particles 
that come from waste site. This could have an adverse 
affect on the nervous system, and may result in changes 
in the brain and can cause irritation of the lungs making 
breathing difficult. 
Soils covered with burning chemical waste resulting from 
medicines factories and create a solid layer over the soil 
surface, either fragmenting soil particles or pollute it 
preventing vegetation recovery and lead to soil erosion. 
Also these ashes may be transported with surface runoff 
and thus contaminate surface water or they may be 
leached downwards into underground water and; thereby, 
  
pose a threat upon food chain and human health. (Plate 
1)  
4.5 The effect of hazardous dumped waste on 
human health:  
Table (4) shows the health status and place of work of the 
respondents. About 59% of the total respondents were 
not in good health. About 44% of sick respondents 
suffered from respiratory diseases, 11% had diseases 
related to stomach pains and 14% suffered from other 
diseases like skin irritation. 
27% of the sick respondents were actually found to be ill 
before coming to the infected area. About 27% suffered 
from illness by the time they joined work or lived in the 
neighbor hood of the waste dumping sites. The rest of the 
respondents did not know the exact date of getting the 
diseases. About 32% of the sick respondents were 
working in the industrial area, and 18% were working in 
other places. However, this last category lived near the 
waste dumping area. About 9% of the respondents, 
although not working in the industrial area, yet they live 
near the dumping sites. 
 
Table 4: The health status of sick respondents   
Kind of diseases among sick 
respondents 
Date of diseases stated 
by sick respondents 
Place of work stated by 
sick respondents 
age 
 
Health 
status 
of sick 
respon
dents 
Respiratory Ingest
-ion 
others Before After No 
date 
Industri
al area 
Other 
place 
Non 
  
<35 27 15 3 9 7 17 3 14 8 5 
36-50 15 10 3 2 5 8 2 6 5 4 
>50 17 9 5 3 15 2 0 12 5 0 
Total  59 44 11 14 27 27 5 32 18 9 
 
 
Table (5) indicates that family health status as they were 
expected to get diseases from polluted area around. About 
52% of the total respondents indicated that they have one 
or more sick persons in the family. About 37% of the 
respondents mentioned that they are sick with respiratory 
diseases. The majority of those who have respiratory 
system affected were above 50 years old. About 6% had 
suffered from ingestion diseases, while those who suffered 
from other diseases were to about 9% of the sick 
respondents. 
The results of the statistical analyses showed that about 
27% of the sick respondents’ population became ill after 
they resided in the polluted area.  
 
Table 5: The status of diseases among families of 
labourers and residents respondents in and neighbouring 
Khartoum North industrial area. 
 
age Existing sicj 
respondents 
families 
Kind of diseases among sick 
people in the family  
Date of diseases as 
stated by the sick 
people in the family  
  respiratory Ingestion others Before After  No 
date 
  
>35 25 17 3 5 3 15 7 
36-50 17 11 3 3 2 9 6 
<50 10 9 0 1 1 3 6 
Total  52 37 6 9 6 27 19 
 
Table 6 shows that about 90% asserted that dumped 
waste have polluted their air and surroundings and had 
negative impacts on their health. 
Considering the cost of medial and clinical 
treatment, almost half of the respondents (about 
52%) have paid high cost while about 32% were 
able to mange with their remedial cost. 
 
 
 
 
 
 
Table 6: total respondents opinions on ffects 
of health and cost of remmidies. 
age Effects on health* Cost of remedies** 
 Yes No high 
 
Mid  Low cost  
>35 43 2 12 10 9 
36-50 27 3 15 13 4 
<50 20 5 25 9 3 
Total 90 10 52 32 16 
 
  
*90% of the total respondants indicated the effects of 
health, while 10% did not respond to this question. 
** This question was answered by the total number of 
respondents. 
4.6 Effects of hazardous waste dumping on or 
nearby crop and animal production farms in El 
Seleit and  
El Kadaro areas. 
The farms in land fill areas are exposed to: 
1. Blocking of irrigation channels due to dust and plastic 
waste cover. 
2. Destruction of vegetable farms due to passing of 
heavy vehicles that transport waste through narrow 
roads. 
3. Loss of vegetation cover in the area as a result of 
waste creeping. 
4. Destruction of the crops due to covering by waste. 
5. Loss of top soil which eroded or was buried under 
waste.  
6. Death of animals that graze near the area as a result 
of eating plastic matrials.  
7. Reduction of green patures’ carring capacity due to 
expousre to hazardous waste over land in the area.  
8. Death in poultry farms. Birds are more sensitive to 
heat and odor so the poultry farms near waste 
dumping site were totally destroyed.   
  
9. Diseases and health hazards, specially respiratory 
diseases to those who are living near the site. The 
relation between respiratory diseases and the place 
of living is 30.5 % which is a significant result. 
10. The economic loss of buildings and equipment of the 
farms.  
Hills of plastic, glass and papers which are non-degradable 
materials cover the area, this may through time compact 
the soil and change its texture or it may cause hazards 
such as accidental fires or can move to nearer ranges and 
animals. 
 (Plates 2, 3) 
Table (7) shows that 68% of the respondents have 
indicated that, the animal production activities established 
near the waste-dumping area were affected by waste 
pollution.  About 55% of the respondents have indicated 
that, agricultural lands in this neighbor- hood also 
suffered and 48% of lands were left idle without 
production. 
The affected agricultural land owners had suffered high 
cost on seeds lost to wasted land accounting to 33% of 
the crop producers in that area. About 58% reported to 
have been negatively affected at irrigation stage. About 
28% had been affected during cleaning stage and 13% 
during harvesting stage. 
  
Table7: Impact of waste pollution upon crop and poultry 
farmers and grazing ares in the waste dumping places in 
percentages. 
 
 Effect  No respond 
Effects on animal 68 32 
Effects on agriculture 55 45 
Effects in land reduction 48 52 
Effects on input 
Seeds 33 67 
    Irrigation 58 42 
  Cleaning 28 72 
     Harvesting 13 67 
 
4.7 Assessments of farm production activity losses 
due to dumping of hazardous waste: 
One of the farms that went out of production in El Kadaro 
area had estimated its financial loss as follows: 
The total area of the farm was about seven feddans, part 
of which was cultivated with Abu Sabeen forage. The 
other part was used for raising poultry in an area 
extending over 900 square meters.  
4.7.1 The crop production activity: 
1. The cost of the Abu Sabeen crop production activity 
was about SD 30,000 per feddan, totaling about SD 
0.21 million for the whole crop activity. This cost 
went into SD 0.63 million as the Abu Sabeen crop 
was cultivated three times a year.  
2. The benefits of one feddan ranged between SD 
20,000 and SD 60,000 according to the season. Thus 
the total benefit of the crop production would rise up 
  
to a range of SD 0.42 million and SD 1.26 million 
during the whole year. 
3. All these benefits were lost due to pollution of the 
crop land by dumping of the hazardous waste in this 
area. This financial loss would continue to expand as 
long as the dumping process continues on.    
This is an area used to be cultivated by “Abu Sabeen’ 
which has now turned into bare soil and lost the benefits 
of its produce. This resulted from plastic waste that 
covered the crop preventing water and air form reaching 
the crop during its growing. (plate4) 
4. 7.2 The Poultry production activity: 
The area of poultry was divided into three parts. Each part 
contained about 1.500 chickens, totaling to about 4.500 
chickens.  This poultry farm was producing about 4.000 
eggs per day with a total value of SD 66.600 per day.  
The inputs for this poultry activity were composed of the 
following items and cost: 
4. There were about 1570 drinking pots, which cost 
about SD 1.57 million, 
5. There were about 1570 eating pots, which cost 
SD1.575 million. 
6. There were several clay jars for laying eggs each had 
a cost of about SD 400. About 20 of these clay jars 
were used to accommodate 1000 laying hens. 
7. The farm was covered with about 650 meters of 
plastic material for protection against heat. 
  
8. The electricity and lights. 
9. The pesticides machine and fodder milling machine. 
(Plate 5): This Poultry farm was damaged and exposed to 
death due to bad smells and dust. It reflects the loss of 
farm equipment and loss of about 45.000 birds and its 
production.  
(Plate 6): Describes side of the same farm covered by 
waste and became function less, reflecting the economic 
loss of constructions and other services.  
(Plate 7): Reflecting bare land covered by waste with 
remaining dry branches my cause accidental fire. The 
farm can not be used unless the waste land fill site closed 
at a prohibitive cost.  
(Plate 8): shows how the heaps of waste creeping towards 
the green areas, and reflect the narrow distance between 
the dumping side and vegetation areas.  
(Plate 9): The photo shows the area not yet fully affected. 
These range and grazing animals are just about half 
kilometer far from dumping area, which would expose 
them as animal diseases or animal death.  
(Plate 10): Shows the margin between range and 
dumping site which nearly degraded and vegetation is 
being depleted. Also the soil in these areas become 
contaminated and may transfer by wind to another places 
as carrying disease agents.  
  
It was a naturally vegetated area. And it is clearly that the 
area is going towards desertification. Precautions and fast 
remedies must be done. (Plate 11)  
Dumping area near the farms resulting in vegetation cover 
loss. It is shown that there is trench for dumping waste 
but usually not all waste is buried as it should be, due to 
absence of monitoring and shortage machines like loaders 
and others…  (Plate 12). 
 
4.8 Environmental impact analyses using financial 
cost benefit analyses method: 
This a hypothetical example assessing the expected 
damage and the cost to the private sector and the society 
due to effect of hazardous waste and degradation of the 
environment in EL-Selait and  
 EL-Kadro areas. 
The analysis was based on realistic data and information 
collected from affected farmers in the study area. 
Annual budget was prepared indicating expected annual 
profit of a mixed fodder and poultry farm. Than the 
analyses assessed the financial feasibility for the farm 
under two scenarios:-  
• Without pollution. 
• With pollution. 
Assumptions:- 
• The life span for the farm equal 25 years.  
• Prices taken at 2004 as a base year. 
  
• No inflation effect during the life span of the project. 
• Use 15% as a discount factor, which also indicates 
the cost of lending to this farm. 
• Replacement of certain investment materials were 
undertaken after reaching salvage status.  
The farm used seven feddans for producing Alfa- Alfa 
fodder crop and 9002 meters   for poultry raising 4.5 
thousands laying hens giving about 4 thousands eggs per 
day. 
Production period for laying eggs was about 300 
eggs/year. 
Result:- 
1. Budget analyses for the farm without pollution  
(Table 2):- 
Gross marginal revenue: 11195 SD. 
Net profit:                     9776.456 SD. 
This shows that the farm activity was expected to be 
profitable without the effect of pollution. 
2. Financial feasibility analyses results indicates that the 
pollution effect has expected negative impact on the 
profitability of the farm activity:- 
indicator Without pollution With pollution 
B/C * 1.4 0.9 
IRR ** 31% Very low 
NPV *** SD 31965 million SD-13.078 million 
 Source: table (9) and (10)  
*B/C: benefit cost ratio indicates the extent of revenue obtained by unit cost. 
  
**IRR: indicates the discount factor at which met present value as equal to zero. 
Any discount factor less than IRR indicates a positive NPV. 
***NPV: net present value which is present value of total revenues - total cost 
estimated at the given discount factor. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Budget analyses     
      
Farm is composed of producing Abu Sabeen forage crop in an area of 7 feddans 
and      
producing around 4.5 thousand laying hens giving about 4 thousand eggs per day      
      
      
Investment cost/year SD (000)/fed 
Area 
(fed)
Land rent for 25 years at SD2500/yr 625
Irrigation 300
      
Poultry farm 
SD000)/square 
meter Quan
Pen (900 square meters) 8
Water supply equipments  4
Feed ration building and equipments  0.4 4
Electricity 2.6
chiken 0.19 4
other equipments and costs:     
feeding pots (SD000/35pot/1000hen) 0.7 1
drinking pots(SD000/35 pot/1000 hen) 0.2 1
laying jars(SD000/20/1000) 0.4
egg packing (SD000/2.5 dozen) 0.01 39
Veterinary care 0.0425 4
labor (SD000/yr) 4500
supply of electricity(SD000/month) 216
Total investment cost for 25 years     
Total investment cost for one year     
      
Variable cost (SD000/year) SD(000/fed) Area(
Abu sabeen fodder crop     
land preperation 60
seeds 50
fertilizers 45
labour 50
Subtotal cost     
      
Poultry feed concentrates 70
Subtotal variable cost     
Total cost (total investment cost/year +total variable cost/year)     
      
Gross revenue/year     
Abu sabeen 400
Eggs 0.2 99
total     
marginal revenue (Gross revenue-total variable cost)     
Net profit (Gross revenue-total cost)     
 
  
 
Net 
Present 
Value 
and 
Benefit 
Cost 
Analyses               
  Cost(SD000)     Revenue(SD000)       
Years 
Investment 
cost Variable cost 
Total 
cost Abu Sabaeen Poultry 
Total 
revenue 
Net cash 
flow 
0 35463.6   35463.6       -35463.6
1   17185 17185 8400 19980 28380 11195
2   17185 17185 8400 19980 28380 11195
3   17185 17185 8400 19980 28380 11195
4   17185 17185 8400 19980 28380 11195
5 177.75 17185 17362.75 8400 19980 28380 11017.25
6   17185 17185 8400 19980 28380 11195
7   17185 17185 8400 19980 28380 11195
8   17185 17185 8400 19980 28380 11195
9   17185 17185 8400 19980 28380 11195
10   17185 17185 8400 19980 28380 11195
11 177.75 17185 17362.75 8400 19980 28380 11017.25
12   17185 17185 8400 19980 28380 11195
13   17185 17185 8400 19980 28380 11195
14   17185 17185 8400 19980 28380 11195
15   17185 17185 8400 19980 28380 11195
16   17185 17185 8400 19980 28380 11195
17 177.75 17185 17362.75 8400 19980 28380 11017.25
18   17185 17185 8400 19980 28380 11195
19   17185 17185 8400 19980 28380 11195
20   17185 17185 8400 19980 28380 11195
21   17185 17185 8400 19980 28380 11195
22   17185 17185 8400 19980 28380 11195
23   17185 17185 8400 19980 28380 11195
24   17185 17185 8400 19980 28380 11195
25   17185 17185 8400 19980 28380 11195
                
  Results 15%           
  NPV 
SD 31.965 
million           
  IRR 31%           
  B/C 1.4           
  Benefit 
SD183.45 
million           
  Cost 
SD 127.56 
million           
 
  
 
Net Present Value and 
Benefit Cost Analyses             
  Cost(SD000)     Revenue(SD000)     
Years Investment cost 
Variable 
cost 
Total 
cost Abu Sabaeen Poultry
To
rev
0 35463.6   35463.6       
1   17185 17185 8400 19980
2   17185 17185 8400 19980
3   17185 17185 8400 19980
4   17185 17185 8400 19980
5 177.75 17185 17362.75 8400 9990
6   18903.5 18903.5 7560 8991
7   18903.5 18903.5 7560 8991
8   18903.5 18903.5 7560 8991
9   18903.5 18903.5 7560 8991
10   18903.5 18903.5 7560 8991
11 177.75 19848.675 20026.43 6426 8991
12   19848.675 19848.68 6426 8991
13   19848.675 19848.68 6426 8991
14   19848.675 19848.68 6426 8991
15   19848.675 19848.68 6426 8991
16   19848.675 19848.68 6426 8991
17 177.75 21833.5425 22011.29 5140.8 8991 1
18   21833.5425 21833.54 5140.8 8991 1
19   21833.5425 21833.54 5140.8 8991 1
20   21833.5425 21833.54 5140.8 8991 1
21   21833.5425 21833.54 5140.8 8991 1
22   21833.5425 21833.54 5140.8 8991 1
23   21833.5425 21833.54 5140.8 8991 1
24   21833.5425 21833.54 5140.8 8991 1
25   21833.5425 21833.54 5140.8 8991 1
sum     532033.3     43
  Results 15%         
  NPV 
(SD -
13.078 
million)         
  IRR 
more than 
57%         
  B/C 0.9         
  Benefit 
SD 134.3 
million         
  Cost 
SD139.4 
million         
 
 
 
  
 
 
 
4. 9. Discussion and Conclusion: 
Based on the conceptual frame work, the results of the 
analyses gave indications on land degradation near the 
dumping sites plus negative impact on farms and animals 
including death of birds in poultry farms and disease of 
animal farms, damage of vegetable farms along the road 
to the site and significant effects on human health 
especially respiratory diseases and irritations. 
In addition, this area is exposed to air, water and soil 
contamination, which will result on adverse pollution 
through time.  
Though the problem of waste disposal in Sudan does not 
occupy the same dimension of other environmental 
problems, such as desertification, yet waste disposal in 
Sudan was in critical importance. 
Humans produce waste that is dumped on the 
environment.  Often, this waste is hazardous and 
dangerous to both human life and the environment.  
The levels of dangerous wastes continue to grow as 
industries and individuals continue to be largely unaware 
of this major environmental problem.  
As a result, many people and industries to prevent the 
creation of hazardous waste or to limit the negative 
effects it produces.  
  
Individuals often throw out goods without realizing that 
they are headed for a landfill and could be dangerous to 
the environment.  No matter where people put these 
hazardous waste materials, there is always a chance that 
they could find their way into the soil, and eventually into 
our bodies.  
Corporations usually want to avoid the costs associated 
with hazardous waste.  Consequently, they build land fills 
on site and fill them with waste, or sometimes pay to have 
their waste removed.  Often, hazardous materials are 
transported to areas that accept the waste but money.  
It may prove very difficult to reduce hazardous waste in 
the future.  Unlike many other environmental problems, 
waste creation is something people do not often think 
about.  
In the future, people may have to reduce not only their 
generation of hazardous waste, but also their consumption 
of many products that end up in landfills.  
4.9.1 Causes: 
Hazardous waste is produced both on a huge scale by 
major industries and on a relatively small scale by 
individuals.  No matter where it comes from, waste can be 
dangerous. 
One of the main causes of the abundance of hazardous 
waste is that people do not realize how large a problem it 
is.  Because it can be simply removed and sent to a 
landfill, it is often assumed that the problem ends there.  
  
Industries have often displayed an unwillingness to find 
ways to deal with hazardous waste because of the 
expenses associated with it.  
Many industries and governments create crude landfills to 
store waste, and often just dump waste chemicals into 
nearby bodies of water or land.  
Chemicals used for industrial processes often create 
dangerous forms of waste.  The amount of these 
chemicals has risen heavily in the past, as more areas of 
the world industrialize and new products are produced.  
Different chemicals are used in industries.  Often, it is 
difficult and expensive to get rid of these chemicals and to 
store them in a way that does not endanger human life or 
the environment.  Obviously, not all of these chemicals 
are dangerous, but many are and they do create serious 
problems.  
4.9.2 Solutions: 
The government can increase regulations on the disposal 
of hazardous waste to ensure that problems do not occur.  
It could also limit the amount of waste industries are 
allowed to produce, or provide incentives to create less 
waste.  
After hazardous waste has been created, there are several 
actions that can be taken.  Industries can break down 
chemical compounds into less dangerous forms, or store 
waste in ways that protect the environment from being 
exposed to the waste.  
  
Not only major industries but individuals as well must 
form part of the solution.  They can choose not to buy 
those products which require the production of hazardous 
waste, attempt to influence policy makers, and produce 
less hazardous waste themselves.  
4.10 Cost/ benefit analyses 
To many of the more extreme type of environmentalists, 
no level of human destruction of the environment is 
acceptable.  They would demand an end to environmental 
problems such as pollution.  
Other more moderate environmentalists and many 
modern economists instead turn to what is known as cost-
benefit analysis.  This process seeks to compare the social 
costs and social benefits associated with a public policy 
decision.  
Often this process is very successful.   
One problem with cost-benefit analysis is that not 
everything can be expressed in money terms.  How much 
does it "cost" society if a person dies?  
There are other problems as well.  It is impossible to 
completely predict every result of a policy decision. In 
other words, not every factor can be taken into account in 
the analysis.  Also, aspects such as health hazards have to 
be based on risk assessments because the exact outcome 
cannot be known beforehand.  The fact that the concerns 
of future generations are not always represented in cost-
benefit analyses also makes the process less reliable.  
  
Ultimately, the goal of cost-benefit analysis is to enable a 
government policy that enforces environmental 
regulations up to the point where the marginal social cost 
and the marginal social benefit of these regulations are 
equal.  
This basically means that, for example, the government 
should continue reducing the amount of pollution allowed 
up to the point where further reduction of pollution levels 
would mean greater costs for polluters than benefits for 
society.  
Cost-benefit analysis heavily affects modern government 
policy.  In the United States, the Environmental Protection 
Agency (EPA) regularly employs cost-benefit analysis in 
making policy decisions.  However, some laws, such as 
the clean air act, ignore cost-benefit analysis and set 
absolute standards. 
 
 
4.12 precautions: 
Preparing For Your Waste: 
Before dumping of garbage, landfill sites should be 
prepared properly. When an area of the landfill is full, it is 
permanently capped with plastic layer. This cap prevents 
the formation of leachate due to rain water.  
Monitoring programs:  
There should be three monitoring programs: 
  
1. Groundwater Monitoring:  
keeps track of the quality of the underground 
water below and around the landfill.  
2. Surface Water Monitoring:  
keeps track of water in the ponds and streams 
near the Trail Road Waste Facility.  
3. Landfill Gas Monitoring:  
keeps track of the movement and location of 
landfill gas. Probes below the caps measure gas 
pressure and composition.  
There is a new world trend towards reducing the waste 
before managing or treating it, by using the 3Rs (reduces, 
reuse, recycle) which can: 
1. Lower operating costs through more efficient use 
of raw materials. 
2. Save waste disposal costs.  
3. Show the society how to be environmentally 
conscious.  
4. Conserve landfill space.  
5. Conserve resources by reducing waste. 
6. Prevent future waste disposal problems. 
7. Clean up areas where waste may have spilled, 
leaked, or been improperly disposed. 
As a matter of fact, collecting recyclable materials is just 
the first step in a series of actions that generate a host of 
financial, environmental, and societal returns. 
  
  
  
  
  
  
  
Chapter five 
Summary Conclusion and recommendations 
 
5.1Summary: 
This study was conducted in Khartoum North industrial 
area depended on a sample of 60 individuals chosen 
randomly from factories in the area and residents near the 
dumping sites. 
The majority of respondents were from moderate level of 
education and poor standard of living.  
5.1.1 The main objectives: 
The overall objectives of this study were to assess the impact of 
hazardous waste of the manufacturing industries of Khartoum North 
on humans and animals health in the area, in addition to their other 
environmental implications over agricultural land and crop 
production and animal production in the study area. Specifically, the 
objectives address the assessment of the socio-economic status of 
the people in the area, the impact of waste on human health, on 
crop and on poultry production. 
5.1.2 The main findings: 
• The socio- economic status of the area was 
highly poor and the most of the population were 
labourers in the factories had low incomes that 
cannot enable them to satisfy their basic needs. 
These respondents had low to moderate level of 
education, and therefore may not have 
adequate awareness about their rights or even 
how to defend them. More or less, the degree of 
awareness in general is low in Sudan.   
• The majority of the population was suffering 
from respiratory diseases especially after their 
  
residence in the area, or due to their working in 
factories that released substances such as dust 
and gases irrespective of any precautions taken 
(e.g. textile, chemical, and wheat factories). 
• Also there were skin irritations due to direct 
contact with chemicals or using the empty 
containers from factories waste or sometimes 
transmitted by insects that breed due to poor 
sanitary system in the area. 
• Ingestion diseases are prevailing especially 
among children, because their soil is 
contaminated with different types of wastes.  
Children play and sometimes eat polluted soil 
particles, which might subject them to ingestion 
diseases. In addition to this, there were trace 
cases of cancer and mental or psychological 
diseases.   
• In the agricultural fields the main problem is the 
loss of crops because waste covering the farms 
and preventing air and sun from in filtering and 
impedes their health and safe crop growth. 
Another problem found is related to irrigation 
channels that were blocked up by accumulating 
waste. Sometimes waste or dust released from 
loaders, while passing through narrow roads of 
the farms towards dumping sites, also cause 
  
damages to the small vegetable fields near the 
roads.  
• As it is clear in the photos shown in chapter 
four, there is a clear sign of degraded marginal 
area between the dumping site and the 
rangeland near it. Through time this would 
extend beyond control. The waste hazards also 
may extend to animals grazing on contaminated 
grass or eating directly from waste material, or 
drinking polluted water would adversely affect 
their health by toxic materials. 
• Poultry farms found in the area were highly 
affected because birds are very sensitive to the 
surrounding polluted environment. It needs 
clean area and moderate temperature, which is 
impossible among smells, dust from land fill and 
heat from the burning in the dumping site.  
• Since environmental issues are not among the 
top governmental priorities for the time being, 
then the main responsibility for mitigation 
pollution hazards falls on the civil societies 
organizations.  
 
 
5.2 Conclusions  
Based on the above the results it may be concluded that 
the pollution of hazardous waste would possibly have a 
  
cumulative toxic and desertification effect through time. 
Such present mismanagement would create problems in 
the future harming the sustainability of natural resources 
at present and to the coming generations. Rehabilitation 
costs would be prohibitive and it would be advisable to 
keep an eye on these cases and encourage studies in this 
field.       
5.3 Recommendations: 
1.  Raise the awareness about waste hazards through 
concerned civil societies.  
2. Strict legislations and enforcement to implementation 
of laws. 
3. Conduct environmental impact assessment (EIA). 
4. Involve the target groups and affected community 
members in awareness programmes and encourage 
their participation in non-governmental-community 
based organizations.  
5. Improve waste management which should involve 
the reduction, reuse, and recycle of waste in order to 
secure natural resources. 
6. Improve and enforce Environmental Impact 
assessment (EIA) among polluters and decision 
makers in order to reduce hazardous waste effect on 
natural resources. 
7. Make a plan to relocate the residential areas far from 
industrial areas and remove the dumping sites to 
more spacey non-productive lands.  
  
5.4 Suggested further research: 
1. Waste management. 
• Measurement of hazardous waste in polluted 
areas. 
• Waste treatment. 
2. Economic understanding for the environmental 
issues. 
3. Pros and cons of conducting of environmental impact 
assessment (EIA) for polluter, management authority 
and community organizations. 
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Annex (I) 
 
University of Khartoum  
Faculty of agriculture  
Desertification and desert cultivation institute 
 
 
This questionnaire has been prepared for studying purpose for M.S.c degree 
to assess the effects of industrial waste on the environment. 
 
1. Gender:                   male                      female 
 
2. age:  15-25               26- 35              36-50             <50       
 
3. Educational level: graduate         intermediate          technique       non 
 
4. Job:  employee                 labor                   none   
 
5. Place of work:  industrial area                      other place  
 
6. Health status: healthy                          ill  
 
7. kind of disease: respiratory diseases              digestive disease                 
others 
 
8. Date of illness: before coming to the area  
      After coming to the area  
      Non 
 
9. Family size:     >3                  3-6                 7-9            <9  
 
10. Workers in the family: : >3                3-6         7-9           <9 
 
11. Is there any  patient in the family? yes                no 
 
  
12. kind of disease: respiratory diseases              digestive disease               
others 
 
13. Date of illness: before coming to the area  
      After coming to the area  
      Non 
 
14. Do you agree that existing near a source is harmful to your health? 
 Yes                                        no 
 
15. Remedies cost:   costly            not costly                  possible  
 
16. Is there any affects on animal productions? Yes                no                   
 
17. Is there any affects on agricultural productions?  Yes              no                  
 
18. Did the arable area decreased? Yes                               no  
 
 
19. in puts:  
 Affected lands Not affected lands 
Seeds   
Irrigation   
Cleaning   
harvesting   
 
 
 
 
 
 
 
